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Tom tit: Sy gia ting vé quy mé va mirc do phu"c tap cia cac hé thong phan mém ddt ra yéu cau vé phmrng phap phan
tich, thiét ké phi hop nham bao dam tinh diing dan khad ning mé rong va bao tri. Bai viét trinh bay nhitng vin dé co ban
ciia phan tich, thiét ké hé thong, so sanh cach tiép cdn huvng chire ndang véi hwéng doi twong, dong thoi lam ré vai tro cua
UML trong qua trznh phat trién phan mém. Phan tich, thiét ke hieomg doi tieong tdp trung vao cdc doi tiwong, 6p va moi
quan hé trong mién nghzep vu, qua do ho tro déng goi, che gidu théng tin, tdi sir dung va giam sy phu thugc gnra cac thanh
phan. UML cung cdp ngén ngit mé hinh héa truc quan gzup dac ta yeu cau, mé td cdu triic va hanh vi ciia hé thong, tao co
6 trao doi giita cdc thanh vién trong qud trinh phat trién. Viéc két hop tw duy huomg doi twong véi UML gép phan nding
cao chat lwong phan tich, thiét ké va kha nang duy tri hé théng phan mém.

Tir khéa: Phan tich thiét ké hé thong; hwéng doi twong; UML; hé thong thong tin; phat trién phan mém.

OBJECT-ORIENTED ANALYSIS AND DESIGN AND THE ROLE
OF UML IN SOFTWARE SYSTEM DEVELOPMENT

Abstract: The increasing scale and complexity of software systems have created a growing need for appropriate
analysis and design approaches to ensure correctness, scalability, and maintainability. This paper presents fundamental
aspects of system analysis and design, compares functional and object-oriented approaches, and examines the role of the
Unified Modeling Language (UML) in software development. Object-oriented analysis and design focuses on objects,
classes, and relationships within the application domain, thereby supporting encapsulation, information hiding, reuse,
and reduced dependencies among components. UML provides a visual modeling language for specifying requirements and
representing the structure and behavior of software systems, thereby facilitating communication and collaboration among
development team members. The integration of object-oriented thinking and UML contributes to improving the quality of
system analysis and design as well as the maintainability of software systems.
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I. PAT VAN DE

Phan mém ngay cang dugc sir dung rong rai
trong quan 1y, giao duc, thuong mai, san xuét va
nhiéu linh vuc khac. Khi quy mo hé thong ting,
yéu cau vé tinh ding dan, kha ning mé rong, bao
tri va thich img véi thay doi tro nén quan trong. Vi
vay, phat trién phan mém khong chi 1a hoat dong
lap trinh ma cin mot qua trinh phan tich va thiét
ké co6 hé thong trudc khi xay dung san pham.

Phan tich hé théng nham xac dinh van dé, yéu
cau, cac doi tuong tham gia va mdi quan hé trong
hé thong; thiét ké chuyén két qua phan tich thanh
cdu triic va cach thire van hanh ¢ thé trién khai.
Mot md hinh phui hop gitip han ché sy khong rd rang
ctia yéu cau, phét hién sém nhitng van dé trong thiét
ké va tao co sd cho cac giai doan lap trinh, kiém thir,
bao tri (Bo Gio duc va Dao tao, 2020; Nguyén Vin
Ba, 2012; Nguyén Kim Anh, 2018).

Trong qué trinh phat trién phan mém, cach tiép
can hudng chtrc ning timg duoc sir dung pho bién
v6i viéc phan ra hé théng thanh cac chiic ning va
thi tuc xir Iy. Tuy nhién, d6i voi nhitng hé théng
c¢6 nhiéu thyc thé nghiép vu, dir liéu lién két va yéu

cau thudng xuyén thay doi, hudng ddi twong cung
cap cach tiép can phu hop hon khi mé hinh hoa
hé thdng theo cac d6i tuong va mdi quan hé cua
chung (Tran Pc Minh & Lé Vin Ngoc, 2015).
Cung v6i d6, UML tré thanh cong cu md hinh hoa
tryc quan hd trg biéu dién yéu cau, cau tric va
hanh vi ciia hé thong (Pang Vin Duc, 2016).

II. CO SO VE HE THONG THONG TIN

Hé thdng co thé duoc hiéu 1a tap hop cac thanh
phan duoc t6 chirc va lién két véi nhau nham dat
mot muc tiéu chung. Khi nghién ctru mot hé thong
can xéac dinh cac thanh phén, thudc tinh, méi quan
hé, pham vi va moi truong tdc dong. Viéc xac dinh
ranh giGi gitp lam rd pham vi cia hé thong va
nhimg thanh phan thudc hodc khong thudc ddi
tuong phan tich (Nguyén Vian Ba, 2012; Nguyén
Kim Anh, 2018).

Heé thong thong tin quéan 1y 1a sy két hop giita
con nguoi, phan cing, phan mém, dit liéu va cac
quy trinh nham thu thap, x&r 1y, luu trit va cung
cap thong tin phuc vu hoat dong quan 1y. Dir liéu
dau vao c6 thé phat sinh tir bén trong hoic bén
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ngoai to chirc; qua trinh xtr Iy bao gdm phan tich,
tinh toan, cap nhat va luu trit; két qué dugc phan
phéi dén cac dbi tuong sir dung theo nhitng nhu
cau khac nhau. Chat lugng thong tin dugc thé
hién qua tinh kip thoi, chinh xéc, dﬁy du va phu
hop véi muc dich st dung (B Giado duc va Pao
tao, 2020; Nguyén Van Ba, 2012; Nguyén Kim
Anh, 2018).

Do d6, phan tich va thiét ké hé thong thong tin
phai dong thoi xem xét dit liéu, hoat dong nghiép
vy, nguoi st dung, cac tdc nhan bén ngoai va mbi
quan hé giita chung. Pay 1a co so dé lya chon
thanh phan, chirc nang va mo hinh phu hop trude
khi trién khai hé thong.

III. PHAN TiCH, THIET KE HUONG
CHUC NANG VA HUONG POI TUQNG

Phan tich, thiét ké hudng chirc nang tap trung
vao cac chirc ning ma hé théng phai thyc hién.
Heé théng thuong duoc phan ra tir tong thé thanh
cac chirc ndng va thu tuc nho hon theo hudng tur
trén xudng. Cach tiép can nay phu hop véi nhimng
bai toan ¢ quy trinh xir Iy twong ddi rd rang va
it thay ddi. Tuy nhién, trong hé thong 16n, nhiéu
chirc ndng co thé cung st dung dir liéu nén sy phy
thudc gitra cac thanh phan tang. Khi cau trac dir
lidu hodc yéu cau thay doi, nhiéu chirc ning lién
quan c6 thé phai diéu chinh, gay kho khan cho bao
tri va mo rong (BO Gido duc va DPao tao, 2020;
Tran Ptc Minh & Lé Vin Ngoc, 2015).

Phén tich, thiét ke hudng dbi tuong tap trung
vao cac doi tuong ton tai trong mlen nghiép vu,
16p, thudc tinh, phuong thirc va mbi quan hé giira
ching. Chang han, trong hé thong thu vién c6 thé
xac dinh cac dbi tugng nhu Séach, Tap chi va Boc
gia; mdi dbi tuong co dac diém va hanh vi riéng,
dong thoi twong tac vai cac ddi tuong khac. Cach
tiép can nay dwa ciu triic phan mém gan hon vai
céc thyc thé cua bai toan thyc té (Tran Pic Minh
& Lé Van Ngoc, 2015).

Hudng dbi twong khai thac cac dic trung nhu
dong goi, che gidu thong tin, ké thira va tai sir
dung. Viéc t6 chirc trach nhiém cho cac doi tuong
phu hop gitup giam su phu thudc gitra cac thanh
phﬁn, thudn lgi cho mo rdng va bdo tri (Trﬁn buc
Minh & Lé Van Ngoc, 2015).

Huéng chiic ning va hudéng dbi tuong déu
nham giai quyét bai toan phan tich va thiét ké
nhung khéac nhau vé trong tim. Hudng chirc nang
quan tam chu yéu dén hé thong thuc hién nhiing
cong viéc gi va cac chuc nang dugc phan ra nhu
thé nao; huéng ddi tugng quan tam dén hé thong
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gdm nhitng ddi twong nao, mdi ddi twong c6 trach
nhiém gi va ching tuong tac ra sao.

Viéc lya chon phu thudc vao dac diém bai toan,
quy mo, muc d thay d6i va kha nang mo rong
trong tuong lai. D6i voi cac hé thong co nhleu
thuc the nghiép vu, quan hé phtrc tap va yéu cau
phat trlen lau dai, huéng dbi tuong co wru thé trong
viée to chirc va tai sir dung cac thanh phan phan
mém (Bo Giao duc va bao tao, 2020; Tran Ptc
Minh & Lé Van Ngoc, 2015).

IV. QUY TRINH PHAT TRIEN PHAN
MEM VA VAI TRO CUA UML

Phat trién phdn mém thuong trai qua cac hoat
dong chinh gom xac dinh yéu cau, phan tich, thiét
ké, 1ap trinh, kiém thtr va van hanh, béao tri. Céc
hoat dong nay c6 mdi lién hé chat ch& va c6 thé
duoc thuc hién 1ap lai tuy theo m6 hinh phat trlen
Yéu cdu 1a co s6 xac dinh hé thong can cung cip
chirc ndng gi; phan tich 1am rd bai toan va céc
thanh phﬁn clia mién nghiép vuy; thiét ké xac dinh
cach to churc cc thanh phén; 1ap trinh hién thuc thiét
ké; kiém thir danh gia san phém; bao tri thuc hién
stra 101, cai tién va thich tmg véi yéu cau méi (Bo
Gi4o dyc va Pao tao, 2020; Nguyén Vin Ba, 2012).

Trong qué trinh nay, mo hinh hoa gitip chuyén
nhiing yéu ciu va y tuong triru tugng thanh cac biéu
dién c6 cau trac. UML (Unified Modeling Language)
la ngdn nglt mo hinh hoéa dugc str dung dé dic ta,
truec quan hoa va tai liéu hoa hé théng. UML hb tro
mo ta ca cdu trac tinh va hanh vi dong cta hé thong,
qua d6 tao sy théng nhét trong trao doi giita cac bén
tham gia phat trién (Dang Van Duc, 2016).

UML khéng thay thé qua trinh phan tich va thiét
ké ma dong vai tro 1a cong cu mo hinh hoa. Higu
qua cua UML phu thudc vao viéc xac dinh ding
yéu cau, lya chon mé hinh phtt hop va str dung mo
hinh diing muc dich (Pang Van Dic, 2016)

Trong phan tich va thiét ké hudng dbi tuong,
mot s6 biéu d0 UML thuong duge sir dung gdm:
Biéu db ca sir dung (Use Case Dlagram) mo ta cac
chtrc nang h¢ thong cung cap va mbi quan h¢ g1u’a
tac nhan voi hé thong, ho tro xac dinh yéu cau; Biéu
do lo’p (Class Diagram): mé ta cdu trac tinh cua
h¢ thdng thong qua lop, thugc tinh, phuong thurc
va cic mdi quan hé; Biéu d6 tuan tu (Sequence
Diagram): mé ta trinh tu trao doi thong diép gitra
cac dbi tugng theo thoi gian; Biéu do trang thai
(State Diagram): mo ta cac trang thai va su chuyén
d6i trang thai cta dbi twong; Biéu d6 thanh phan
(Component Diagram): mo ta cac thanh phan phan
mém va quan hé phu thudc giita ching.
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Cac biéu do co thé duoc sir dung két hop thay vi
tach roi. Ching han, ca sir dung gitp xéc dinh yéu
cau; tir yéu cau co thé xac dinh céc ddi tuong va 16p;
biéu d0 16p mo ta cAu tric; biéu dd tuan ty 1am rd cach
cac dbi tuong tuong tac dé thyuc hién chuic ning. Cach
tiép can nay tao su lién két tir yéu cau dén thiét ké va
hién thuc hé théng (Dang Vian Duc, 2016).

Nho biéu dién tryc quan, UML gitip giam sy mo
hd trong trao ddi yéu cau, hd tro lam viéc nhom,
phat hién sém nhiing diém chwa hop 1y trong thiét
ké va tao tai liéu phuc vu bdo tri. Tuy nhién, viéc
xdy dung qua nhiéu mo hinh khong can thiét co
thé 1am tang chi phi va gay kho khan cho qua trinh
phat trién. Vi vay, can lua chon nhitng m6 hinh
thuc sy phuc vu muyc tiéu phan tich, thiét ké va
giao tiép trong du an (Dang Vin Durc, 2016).

V. BAN LUAN VA Y NGHIA TRONG
PHAT TRIEN PHAN MEM

Chat lugng ctia hé thong phan mém chiu anh
huong dang ké tir chat luong cta qua trinh phan
tich va thiét ké. Néu yéu cau khong dugc xac dinh
day di hodc cac thanh phan ciia hé théng dugc to
chirc khong hop 1y, nhitng van dé phat sinh c6 thé
kéo dai sang 1ap trinh, kiém thir va bao tri. Nguoc
lai, m6 hinh pht hop gitip nhom phat trién ¢ cach
nhin thong nhit vé hé thdng trudc khi trién khai.

Hudng ddi tuong tao diéu kién té chirc phan
mém theo cac thuc thé va trach nhiém cua chung,
qua d6 hd trg dong goi, tai sir dung va mé rong.
UML bb sung kha niang mo hinh héa tryc quan,
gitip chuyén cac khai niém nghiép vu thanh nhimng
biéu dién co thé trao d6i va kiém tra. Sy két hop
gita tu duy huéng dbi tuong va UML vi vay c6

¥ nghia trong cac hé thong nhu quan 1y sinh vién,
thu vién, ban hang, quan ly dao tao va nhiéu hé
thong thong tin nghiép vu khac (Pang Vian D,
2016; Tran Ptrc Minh & Lé Vin Ngoc, 2015).

Trong dao tao cong nghé thong tin, ndi dung
phan tich, thiét ké hudng dbi twong va UML khong
chi cung cap kién thirc vé mo hinh héa ma con gop
phan hinh thanh ning lyc phan tich bai toan, xac
dinh yéu cau, thiét ké ciu tric, giai quyét vin dé
va giao tiép trong phat trién phan mém. Viéc gin
cac khai niém véi nhitng hé thong thuc té gitp
ngudi hoc chuyén tir viéc hiéu ky hiéu UML sang
van dung mo hinh dé giai quyét bai toan cuy thé.

VI. KET LUAN

Phén tich va thiét ké 1 nhitng hoat dong quan
trong trong qua trinh phat trién hé thong phan
mém. So v&i cach tiép can tap trung vao chirc nang,
hudng d6i twong to chie hé thong dua trén cac dbi
twong, 16p va mdi quan hé, dong thoi khai thac
dong g(’)i che gidu thong tin, ké thira va tai sir dung.
Cach tiép can nay phu hop v6i nhing hé thong c¢6
cau trac phirc tap va yéu cau thuong xuyén thay doi
(Tran Ptc Minh & Lé Van Ngoc, 2015).

UML cung cap ngon ngir mo hinh héa thdng
nhat dé mo ta yéu cau, cdu trac va hanh vi ctia hé
thong thong qua nhiéu loai biéu db. Viéc st dung
UML mdt cach phu hop giup tang kha ning giao
tiép, kiém tra thiét ké va duy tri tai liéu trong qua
trinh phat trién (Pang Vian Dirc, 2016). Do do, két
hop phan tich, thiét ké huéng doi tugng voi UML
khong chi c6 gia tri trong thyc tién phat trlen phan
mém ma con ¢ ¥ nghia trong dao tao ngudn nhan
luc cong nghé thong tin.
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